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(57) Abstract: An EL display comprising EL 
light emitting elements, a current drive device 
for driving the EL light emitting elements 
with a current corresponding to a source signal 
represented by a current, and a signal current 
source (634) outputting the source signal 
through a source signal line to the current drive 
device depending on a video signal. The EL 
display further comprises a precharge voltage 
source (631) outputting a specified voltage, and 
switching/connecting means (636, 637) which 
can connect the signal current source (634) or 
the precharge voltage source (631) with a source 
signal line (638) while switching. 
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i7 0Oi^lt V-1f-»»^#y b7 2©«£©SSHl*lfc30 

h 7 2 zmto-r *7 ~- x&m - 7 4 

73a , 73 bzmm </t*->»»fc**e VXU—tf 
-J«»^#y>7 2£f*»Stt*. ^e^86^-^-7 3©B«tt/^^ 

if-lSiatX^:/ h 7 2 §J»«tUT7 = -;l'&02fcfT3. 

^ 7 mxmm v itv— tf-r =L-)V^m (v-xft^i i 8 (d^frtc 
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i i afc*-r«*tte«ra-©fc», y-x F^-f/x i c i 4*6B* 
■r'smit**©*^^^^^. II HO b ^ >5?X^ 1 1 a ©# 

3 8 H^^OffiCOmm^P £f 9A#^©M**lJfc*C*>ra — ^ 
15 »27H»'*30 HttS"C»?B-"r*«*OH*fT*ni*»«a 

20 5. 

*»9nrw:4*fc» mmm h5>^^nb ©ggiiffiv t h 2 

25 rtT?#*-r*«»ffl h 9 1 1 a <D®mj£V thUOK^ 

&fclr>«KlttJ£l'*0>3. fll*.« v 1 1 b©y-h:gL 2 

Sh5>5?X^ 1 1 a©y- hftLl«fcp*>*<kT* ;ine>©ssiiib 
?>^^©^nt^5^-^#*»^*» V t h 2#V t h 1 «k 



WO 03/023752 



27 



PCT/JP02/09112 



11a, ELlfl B^Sfe****^**********"*"* 
JfgffrJB h7>i?X^l lbOi, y- h«#«l 7 a 1 ©(W»K:<koT 
!IiSSilHlB&£x-**&cl a t a £ & »3£»r*r £ JR&ffl h 9 > 

1 1 c , hfi"^^ 1 7 a 2 OiUlCfc-pTSf^^iF^ + t 

h ^ 1 1 a©y-b • 9f»h5> 

i 5 & e.#ij£2n£o 
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100*1/ > b 5 7 — m&<Dm.'h\Rt>n,%&\* 1 0 n A&_L 5 0 
nAllbTl^. «fC*W>hS5-IilK©«/Ma*««»l 5 n ABA 
±3 B'nAlctKitfJ:^ K *-f /t I.C .1 4 ft©* W > h 5 ?-H 

10 ^ T? & & = 

15 <k o r^n ^W^~S 2 i s ^£tf 5 *&~< r * > • 
*?i«**nTV^. y-^fs^i&l 8 fc£©«#*©E«*tt* PA, 

fy^>7^PA(COF) tt«fc*tt«©V-* H9-f^ I C 1.4lft 
25 ig*««U, *5R/X:M'©«*a***l'fc*rtfc l ''r'bJ:V>. 

y_ h A 1 2 te{£i§.^ U5/ 'J 3 >gf^f^UTVi2>„ 

o£»9> mm© h^>$;*^£H--©:/nii;*T?JgjfcU"C^3. untt. 
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y-x F?-f;t l 4 fcitKbTrt^©«B*^BT, »fefl»lfc*>rav> 

y- h A 1 2 hi^i 1 7 affi©^7b I^X*Ih1B& 

6iat, h-f^iS 1 7b«O'>7H/^^086 1 b ii&PlM 

10 T5. #->7M/^7^@K6 1 tiiEffl tftffi©^ n y (CLK 
~ x-P— €-t K x N ) •— h /^7P X-< S Tx) "C tt » 3 tl S . ■* 
y-HI^«©tB*,#ffl*$i»t5-f^-7*;KENABL)§^, 

«>7h7ilp]§±TlKt57y7 s ^'7> (UPDWM) {t^fcttiQ-TS 

£LV>- 5'7hW77^fl)S'7hH5 >^tt3>hn-JV I C 

ff 5 VOVSsy h HUgS: FRISTS . * ^^teHSS^rt^'f 

20 bM^mi 7 &mm'r&ztifi-c i &teK. vw^^m 

& 6 1 ©ffl* t 1 7 SIit« W73^- h 6 3 

y-X H7-f/n 4 U'>UftH©#U «> ij gf TSS 7 1 

25 7^77-^-b!5:i*©7tD^'f^oy-ftV-X.H7'f/t 
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1 8 fc«ttSnT^*«fc-3 fcHwbfca** ^Kfctt, V-* F^-f no 

>;t— 6 2 1iPft>^JVOMOS F 7>-^7^tNft> 

10 F F7-fA 1 2 F Ui?Z?m& 6 1 ©m^Sf&Klte-f >A-^Ie1 

j&_6-2^#Jtfc^ 3 iz 

gfCM^^^S. 3>hD-;HC8 l*&V-XF7-fA14a 

m 8 0 hh*7«f/U2 ©UH'i^tta > F n-;i/ I CTfi 
20 y-7H7'f/tl4"C, l/'^">7h*ffofc«, y-hl<9 

-f/H 2 tdWJJP UT^^o V — * F 7 -T/\* 1 4 0I11EH4 — 8 

cv) e», ^ > hp-* i c 8 m*$n^ 3.3 (v) 

mmvfflwm^** f F^-rm 2^s»»n« 5 (v) 
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«\ s &jcassfEi£«[«iaftff -pTtxfc^. £A±©*««, is»«tettiifc*a 

m 8 ®fc£fc35V>T 1 4 £ V — * F 7-f A^fBSfcUfca*, 

7 ^;nc (ESS) 14, (hiss) i2S*9Hi: 

£©£5 K-Sfc H 9-f A I C (?£/&) r*»IB'* 

3®7 y-fltss tw. «e*tt, i%*;mm<Dxm\ztf- h 
-f a* i c i 2 at^gsn, k 7^/ti c i 4^g$nt 

V>&) . 5 0 © *>fri&a*^?SSe 5 <k 5 fci^thbS < , 

-f 7t t Kia^ u ^ u a > * * te*g*atf u -> u 3 >t£fl5fc h-c 3 js 7 
g -©*^«rf^«bTt>«k^ (o£ o , 190© y — ^ H7-f;ti 4 t 

7 1 tili^MS) . 

3 2Z:7U S«7 1 Idift^ I c&mm&zw*Mf& 

Vtcffi!8.tcV~et£<> F ^-f A I C (SIS) 14, Y- M«7^ 

AIC (©&) 1 2feH*«t0#Wfc7-r^A (TCP, TAB&ffifc: 
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a0g&# (■WJt«> B^-^^l 7^1*31***1^*. 

r^s-^Aii> ^ DAiiti 



WO 03/023752 



33 



PCT/JP02/09112 



y-X H A I C 1 4t^-M ? 7-1 , /n C 1 2t$lf 9 

- wu&fco o. oi (a) <Dnm*mvrcm&* # (b> t«e'l^ 

^CD*^«ffitt5 (V) T?****, * (G) *5<fctf!fc (R) T«9 (V) 

RTte&iff £ h7>^^'l 1 aOV-X-HK ( S D ft 

BE) #ft*eh?>^>OV-^-HH >«S 
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r, G, BOEL^f 1 5 0SfSSIii^-tSt5ut^!?*b 
7 0 0 0 KEJU 1 2 0 0 0 K£*T£>fBHT> R, G, BOEL 

m^offi^nmti o cv) &T£fc*«k5fc*ma*v>tt«atS5fe* 
EiS^©^f«fft©fe^ 2. 5 (v) &rtfc*r*&K#*s. * 

6fc#*b<ttl. 5 (V) KTfctSW.*5. 

at*, pf*»« r , g, B©3«fifcbfc*«iiniciR*r*'t)©^» 

t>5 3A», ^fiT?t>J:V>. R, G, B, ->T 

>, ^IO-, Tif >^<Z> 6 «fcVi 0 R, G, B, v-T>, Vtf> 

b&$?&3t^£#i5t"e^5. *©te, R » G , B, S046Tfei^. 
R, G, B, ~>T>, <f ID- *W>?> e©76 , T'bJ:^Sfc, 
aa^^©®^Sr^^^^ 5 0 £4fclCJgfi!c (f^SI) b, R, G, B U £ 

©<fc? \zmQftft-Z*>&^- M±<D £ 5 tc:;£3§93<Z>E L«^^fi«, R, 
G, BCD 3SfiTjtl7 — ^^Srfr'S *> © $ ft 5 ©T »fc . 

J;oTfe0ttJT. bfcrt^T, R, G, B <D&M &tk *> 

R, G, BOfcfiOtfMBL*!********* 1 *^*:^*!* 
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«m ^ > x «t < , fiiS%A*7 >7.^ < tttn«, i^— ®«t?t>^^fc> 

td&^nkr^o o^t). feiam^7 o o ok ($r;nf >) £*±i 2 
gg<D^a$± 3o%£(rtt&5<t^i:t5. s sk*?* b < «± 1 5 *k 

3 Ifi*Hifn%7 0 A/^^^-^-£A-b 13 0 a/¥:#* 

So 

>) )Ji^4t5, *b3>t(t ?fcJi>jgK:«fc 9 h ^ >i?7.?l3L£ <D*-1 

25 ■5TttV-XF5'f/U4) B*b7>i?X^l 1©TI®1 

jpl£5 0 nm£A_k 15 0 nm^TCtS. JKfftf«* ^ t 2. 
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^f§ 8 Z.<D&ytm<Dl"( 9©-#©*«* 

isffl^Ti^^'J ^ ymzmytmommizmrnvs tomboy ^ > 
TA _^^, (ha) mT&owmmMtfmj&zn&o 

15 9<;t©«^ws§«* J 585fe'rs Rr^tt^**. z: ©as &«> » 

20 «&i£©BI)®£fl?*BTS ^ fc#«"C#*. 

WjjSkUtbTtt, RaiilH*l 6Sr^tab, 3>r>D-l 9^1/ 
>x>itl 9 fc««:«r£#J#T#fc:<fc5©^ h7>V7.2 1 l att 



WOD3/023752 



PCT/JP02/09112 



37 

ant i 6 <dy?> s j*$ i i ©*hb»* K7</1 1 c i 4ua\z^m 

#J;tfc£> ^56 StttSlffl h 7 >V7s& 11a fcl V-X 
5 — > (SD) -> a - h 5 6 2 ^4lTU5t, A*;V©V d d 

V — X H A* I C 1 4 ^EPiO$n-5o bfc^oT, V — X h*7 
-f /X I C 1 4 OttMttJEte. /1*;i/©miHmBEV d d — b < « 

io if £ V Vi o 

— 1 1 a Kl.S D is a — h 5 6 2 ^^ LTV> 5t. ELI 

^ T , h7>^X^lla0V- (SD) >- a — h £ 

15 IT^St, 1 a(D7-h (G) SfW^MlHt) 

£>-r> V d d*JEJ&>6 E L?£^ 1 5 * i* # flf Wr »E tt * (h9>^^ 

>>X^ lie #:*>1£^©0f > V d dts^v-xiti 1 8 KEPflDS 
20 nV-7H7-fA'l 4{£Vdd^JBE7^i?fin2*l£o *> b , 

/H 4 ©«i!g«flE^V d d E*TT&nfc£* V-X^-f 
A* 1 4 #®&£tl<5 2Bna*&£>. *:(Dtc*b. V — X H A* 1 4 
«JEEteVd d^JE (/U;i/©liV^©tffi) R±Ct5i:t^*H' J . 
h^>^X* 1 1 aCSDv'a-hi^fll j&*H8fc£2&&*\ A* 

25 — x b*7^A'^iit^^^5isn^^ d , ®^«e5t 
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h^>> ? ^^ 1 1 aCtiVdd^-, h7>^X^l 1 a©y-h 
5 (G) Hl^fcSWrftJnSft* «k/3 K:4*IEbT*>J:V>. □ >5* 

>+f- 1905 2^xDmMffl&^3 — \>21£n\Z. V d dttffirt* h 7>e^X 
^11 a©y-h (G) tt^fcffii«;*ft* £/5 bfctfoT* b 

^|^tc«-,-ili-^-«-&©JlSJcVLd dB2«S^Se$nT^5 3&> 6, 

20 ISiii 1 6 BLIfl5BI§tTUK 
&£;Lfc£, U-1f — 3fc£E L m 1 5 Id Ml* b, ELI 1 5 SrtJSWtC* 

*?-yt<Dm$iiz& o el® i 5^to^b, ^B^^^b^-e-^ d 

25 ^fcf? "5 d 
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(E£TttfclB©h7>5?*^ll#P3 1 **Jl'h7>5*;*:**C* 

8iiwii*fc*»#iRfc"r*. - 

h7>^X^llb, 11 c <D7* 9 - 

V-Xffir^*-i 8 ©«»EMtt;K:K-rsifcW t «t*3tt«*©**3 

-fit^tetcH-r&Btna^ 1 o#©iiE<£T'$g<*r^£o *fc«v — ^« 

#$|18 ©^r£^*2>* 1 0 tefclfc-p X t>W-3e©«»isi^3B<b ,, C* £ 

ofo, y-*«#*i 8 ©«&#*©astfc«&+a'fcfT^ m?£© 

I,, c©J:5K:*#3ia:««*y-^fll-^»l s fcss-r t, c ©«««*«« 
$l:^D^7A$nTbtv^ Bfj£©««Efc*rU:*: L 

OftcWELUfl 5fc**U ELlfl 5»1 0 f&©»&T#8ft 
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1 0 m<Dmffi.m.&mmo h ? 1 1 a nEm\z\t^>^ 

ftffl ft 1 / 1 Oilt-Stlfc^ Jin« — 35 S o fcioTIt 1 
0 fg©m^fit^M^® h ^ >v>X* 1 1 a E L M^? 1 5 <D 

*>mm & i / 5 Ku-cb £ t>. i o«©««Effiftis*© h 9 

1 1 a EL$fl 5 ©:t->i5PWft 1 / 2 

£-=e-&-3 

-Cti&9i&*«& Ntt©«tt"MftH*© b 9 1 It 

ELlf 1 5<D*>mm* 1/N«CT5 £ ITRMt*. 

K#i§r&2K EL*fl50*>«fMSl/ (N 2) « (N 

M Mtt^MIRfclRfer 7>nTfe<k^ 

i^^MM ( 1H) ) tsfc. jfe3t«*fc«fcoTttKS6*> 

£C5o lfc*bT> «±©IftWra:*< *-c*>B&0ift«afcf*fca© 
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f c tj[H n= 1 0.ft©«»T?ll* 1 6 tcmSSE^O^^ Ab, 1/5 

yDiJf^Ab, l/40Mmom> ELlf 1 5 Sr^JT c? «t « 

EL ^15lt 2/4 = 0. 5fi©JISTMt5. OtO, 

«, N= 1 -f&T^^mSStT^D ^ A b v Sl^J&fl* ^ 

£ £ > m fete J: 9 fr*****-"? 6-JC. ^D^5Ab/^a< 

IB* ^ * £ #i -T £ fK » * 5£ "C & * - 

E L**8ttt, ' C R TO ± 5 

Klt>«H^»*. ^*0> EL^iglX'lt IF (17^-;H'*5 
<ffi®»IM (IF (N-l) /N) tt««E&»E£fcV>. ^©K»7J^:&^ 
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A I C 1 4 ©ftf^^ n y £ Sritl < U» Btf-^tli*T-^ t £3S 

bib* m2m> m s s i^t*n^t*^ B i©E L&mn^fromM 

1 1 e ftiffc*>*7***«ifCE Lift 1 ? 1 5 «S f m 8fc & PI M T 
EL#fl 5 lC«inSSS£ I w&^7 tTt), iftf-^ 

<b&V>fc8£)©1Ii#* ^ U Sfc, f iEL^f 1 5 fci It tft 

»ao**^** <«»«w/t*/K EL»^m^) 
5 ifr IB ^ © I^S £ fl? & ^ ^ - 
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.8WO»m,V-^^'f^I C<0») 1 40/V;77l«m 
y_ hfi#^ l 7tV-X«f«l 8to^ox*iftHi:*0»4 

C 1 4 Stete'f > 181: 

Blip 

%,*«fiDT?lH.Krtlc'lRft*n*'b©'CJ4feV>.. ) 

jfcfc, ELif 1 5 t«dK^«E-r»3IW«^3 m <b) ©<fc5C h7 
SO, 7 a (Vg h) *«BJJDS*U h?>& 

x ^nb, ii cifi*7.T*. >f-hm^mi 7 biz*>nm. 

(V g 1 ) ifiWHatStl. h7>^^Hd^>t5. 
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b <b) ©el** 1 5 izunzmmh i-wttaZo ife^t, mm 
-rsj^fc* «*N**<-r*e^» ■»w/t*;i'©*5*«ftB , bfi< & 

h7>^^H d >-T 3 P#K (#5 1 F) © 1/N 

©»B«»*>**- (N-l)VN»«tt*7S*ntf, 1 

F£#©¥^»«ttBr£©»«fcfr*. c: ©**«««, CRTMf 
ttT?H®S3£aELTVi*©tjfi^H-rS- Sfc.*J&»» B«ft**UTVi 
5«ffl*«®lS^:#© 1/N (^IlSlitS) MfflT^S^* 

*^0J-e«. £© 1 F/N©ift^««5 3*il 130 (b) 
?&*>\zmms O0±*6Tfc»it*. #5SW-C«, 1F/N©«BW 
cr) M ^^, ELifl 5fc«aE**«E*U *fi©SHW (IF - (N - 1) / 
N) »*Stt&»tn&V». LfctfoT, #i*»M***t»*. L^L> 

— IcS^^tlTViSi 5 Kill.*.*. 

jg i 3 ® ics^-rsa: 5 w&&&Mmn 5 1 a te#j£#m 

i5 2att5. jUxtt, i20&H©I*ifife®« 

S&3 8 0&^t?Bl^t5Al^>hS7-©H^Ttt, • 
*a*I#ff 5 1 attAff*lil/TfeJ;V». L^L, * BJ3 fcH # , 

rs. »i6 mtsLZomizmmnffi iw^n^t^ 

H©^jK2ftfiBT?fcil F^tfC®^^— (^^W) 

^ (M***) VtmtteZo ******* (MB»^EL«*/1 
-ctt, if©»M* ■*cf-3'«i«»Sft , c^*fc*' Si®* 
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. *:-*v>t, y-h«#»i 7 afc*->«ffi (vg i) #MnsnTv><5 

P»(014B(a) £#RfO £ te> y-hm*mi 7 bC»t7«ff (V 

10 gh) ifiwtiaanxK* (ii4B(b) *&m) . z:©»iwtt* 
ELifi 5te»««'*««nT^ftVi (#jfltff«»)-. m&tsnx^te 
v^M*fffc*^T, y-hfl^ssi 7 ajcpr^mffi (vgh) *»ffin* 
n ^ 7 (vg i) ifiwrntstixto*. * 

15 j&*TttB"C«:* E L*^l 5 HLffife<DNi&<Dnm (N • B) 

*©j&*T*BIHm 1 F/NTfc5o Uc*SoT, 1 F £¥^bfcig^/1* 

;w©*5Ki»*tt. (n-b) x <i/n) =b mfcmm) tft*. 

20 SVgh(HV^)tb,t>«E*Vgl (LH)P)tlTU5. 

CD (2) tzEcom&^fcMyiisX^zmmffm^&TKi'X^Zo 
mi 50t^vix, hm^n 1 7 a ( 1 ) (vg 1 m 

JE) , 3BJR3nfcW*fr© 1 1 aA^V-^^-f/U 4 

25 ^nmtm^.m<DN^ mm^^miz-r^rctb. n= 1 o tvxmmt 

>x >U- 1 9 Kite 1 0 -fi&^mSSE^ h ^ > v'X ^ l 1 a tCtlSEtlS «t "5 
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-futfy&znzo mmn (i) tminznT^zmUs mimomm 

1 HftlCtt. 7 a (2) *«««*n (Vg 1 H£E) > 

mtemizmvNm (Rw**ict*fc*. n=i otuxRwr*) 

bfc^oT, 3>mi9i:B:i.o«i:t**b?>^ 
l i afcinsi^l^n^^^ns. ■ (2) ffimatstixto 
10 *Wtt. JMH©W**Jrrtt*-^*«l 7 b (2) tt*7«EE(V 

eh) # sun an, ELifi 5 fcte«2fta*«m&v>. &<z>® 

*ff (1) ©y-hfl-^^l 7 a (1) fc»4^7«£E (Vgh) &Wlto 

sn , 7 b (D (vg i) # aim an* 

15 ^1H«K». 7 a (3) ^llR^n, y-h«# 

• l 7b (3) ra*:7«ffi (vgh) ffiwuatsti. mmn <s> ©el 
5Mtnm*mnte^o i>&v. ftvmmn (i) (2) ©y- 

7 a (1) (2) IC«^7«JE (Vgh) **EM£*U 

vm^ui 7 b (i) (2) ictt*>mffi (vg i) **Bijnsn*&«>, 
20 £*rttiBfcfco-cv>*. 

$15!OM^tlt EL*fl5CttlO*SO«»m«. ^ 



10 
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-pi 5K*n*i5fc^ y--*«**i so*********** 

£t>«fc^„ ELlfl 5fcifc*fc«*«**»*V' 

fc<h*-fe£, 0. 2itA©^^ 1:lif ^ m£2 - 2MA 

m#m^O. 2itAtEL*fl5l:*U, 2wA^5-fi)ELl 

iinaic^^wctm. ««el*tpi 5 £t*, 

*T?tt, *5HKH«fSJ:3fc* #Aff'**6 2 **** il * 

20 -*i (a) ****** o^coMa******^***- s& 

1 30 (a) \Z&^T. 5 1 att«*a*H*tf-Xf**. V-XFH 
AM C 1 4*&*!/-*«*»l 8 (^D^7Af^«^n5. ft 

3Hfc«ttiH»Hlc»*&M*fftt 
«5 1HCR*f**o^<^ 0. 5HJBIB*C*>^ 2H*IIWT*>J: 



15 



25 
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£1 3 0 (a) *C43V>T, y-hifUl 7 aWSnsiV'^ 
flr-^*l 8 fcttnsW* 1 ^^^^^^ llal:yn^7AStl5. - 

«n&V>o Jltltt. EL*f 1 5flJKh7>5?7^ 1 1 d 

y-7WI 1 8 ^ 6 E L^f 1 5 ©**j35a-rt*Ji.*.» £© 

2 tfe*. 

0<D9 0XO«l*#J«ff** 5 2 ^Tn«J:Vi„ bfc^oT, 
B#^5kSC«©zK¥7&3£S&**QC I F©2 2 0* (S = 2 2 0 ) tfn 
tf, 22*tiii«53tl, 2 2 0 - 2-2 = 1 9 8*S*a*«* 

•rn&, S/N<0l«S**«5 3tl, 5 3 &N{&© 

t5( bfc**oT* S (N-l) /N©i*l4#W««5 2fr«. 
£©#jftff**tt**« 5 2 tt 

$fe©^j£^j-r. i of&©msE^^n^^AUfefrn^, is® 

©JSf gte 1 0 0 v St^M^ 5 0 © 9 0 K©«H S#J**T«* 5 2 

itn^cfc <fc Lfc. b^U, iin^. R , G, B ©ffi^ «r^5i \z&& 
tr««5 2it521i:l:SSt5 , bOT?l43a:Vi. 0B*tf, R©HI*tt, 
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9. The El display apparatus according to claim 1, wherein 
the current driving device comprises a current mirror 

circuit. . 

10. The El display apparatus according to claim 1, 
wherein 

a plurality of pixels are disposed in matrix; 

each of the pixels is provided with the EL light emitting 
element and the current driving device; 

each of columns or rows of the pixels is provided with the 
source signal line; 

the current driving devices of the rows or the columns are 
connected selectably to the source signal lines; 

each of the source signal lines is provided with the signal 
current source, the precharge voltage source, and the 
switching and connecting unit; 

a plurality of gate lines for transmitting a gate signal to 
select the current driving devices per column or row are 
provided; and 

a gate driver for outputting the gate signal to the gate lines 
is provided. 

11. An electronic display appliance comprising: 

an image display unit comprising the El display apparatus 
according to claim 1, wherein a plurality of pixels are 
disposed in matrix; each of the pixels is provided with 
the EL light emitting element and the current driving 
device, each of columns or rows of the pixels is 
provided with the source signal line, the current driving 
devices of the columns or the rows are connected 
selectably to the source signal lines, each of the source 
signal lines is provided with the signal current source, 
the precharge voltage source, and the switching and 
connecting unit, a plurality of gate lines for transmit- 
ting a gate signal to select the current driving devices 
per row or column are provided, and a gate driver for 
outputting the gate signal to the gate lines is provided; 

a receiver; and 



12. A driving circuit of EL display apparatus, comprising: 
a plurality of unit current sources; 

a reference current generation circuit for defining a cur- 
rent to be output from the unit current sources; 

a plurality of current switching circuits disposed on output 
ends of the unit current sources, 

a current wiring having one end connected to the current 
switching circuits via a first change over switch and the 
other end connected to source signal lines; and 

a precharge voltage source which outputs a predetermined 
voltage and is connected to the current wiring via a 
second change over switch, wherein 

the current switching circuits are turned on and off 
depending on 30 gray scale data of an image signal, and 

the first and the second change over switches selectively 
connect either the current switching circuits or the 
precharge voltage source to the source signal line. 

13. The driving circuit of EL display apparatus according 
to claim 12, wherein 

the unit current sources are connected to the current 
switches in such a fashion that the number of the unit 
current sources to be aligned parallel and connected to 
each of the current switches is a number from 2 raised 
to the Oth power to 2 raised to the nth power (n is a 
natural number). 

14. The driving circuit of EL display apparatus according 
to claim 12, wherein 

the reference current generation circuit has an operation 
amplifier, the operation amplifier defining a current 
output from the unit current sources. 

15. The El display apparatus according to claim 1, 
wherein 

the precharge voltage source has an output impedance 
smaller than an output impedance of the signal current 
source. 



a speaker. 
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a-7«E (vgh) d^io^nxv^. bfc^oT, w*tf (i) 

(2) (3) (4) (5) ©X-T ?7>#h9>VX* 1 1 d««*-7* 

a±©2ifc*6, H^fT (i) ©b^wn a#, *n*ni 

h |^17alt(2) (3) (4) (5) <6)«aR*ftTV^. 
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0*0, mmn (2) m u> <5> (e) ©x<^>^h7> 

^Hb, h9>?X.9 1 1 c *fc v I S EL 

#l 2 5tt««ftffla"r*«fcmaiaKA'#3BiR3 

tt, *7mm (Vgh) jjUHJJPSnT^*. l^ot, H*ff (2) 
(3) (4) (5) (6) ©7-f ! y5 : >^b7>^7^11dAJt7^ 

b ( i ) ttv g r«£E*«Biinsn-cv>sj&>&, ^7>^^i i d.»* 
w*ff (i) oel^i 5 ttj*n-r*. 

fflh5>'^^^l 1 aJ&tftfPT*. 1W*&&?K 25/5 = 

5 h 7 >*?7.9 11a fcSKnS, V-7.«-^«£ 1 8 fctt,: 5 

#©1/2H (zK^TfeaESHW® l'/2) »*a*W*ffS i la 
©*£5iiRi-*o ^ (2) H^fTS©*&S«?t5. *3 IHT 
W&*fcJ:5fc* y-'H»#«l 7 a (2) *->«E (V g 1) 

^HUP^n, y-M^»l'7a (.3) (4) (5) (6) tt^7 (V 
gh) &Wtai£nX^Z>o bfc^oT, W*ff-(1) (2) ©h^>> ? 
^11 atttt-m^SS (HgSfr (1) (iELlfl 5fc«***L.* Si 
&fr (2) 8fc«tt*«*^TIr>*««) "C***« v 

B*ff (3) (4) (5) (6) ©X-f'^V^h^^X^l lb; 

lie &*7Vtmi?&Z>o 0, ^l^^t^. * 

&, isELaJHW?*5'*6, 5ftm«£*m*"rs«i«tti-*iaK 

BA«1RS^ Jiom^ai^ini^ 1 2 2 2 b tV-XWl8 £ 

ig nTv»*. y-M*iino*ittftoi/2Ho*i 
t«<b#a<, ^ttffi (Vgh) a*ftjq£ftTv>*.- bfc#oT, H 

*ff (2) (3) (4) (5) (6) yf>^H5>J?X^ 1 1 
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^±©n«h^e., mmn (2)0 h^>>>;** 1 1 f n 1 
w x 5 cdh^s v — **t-*§-i8§i 1 8 Kaft-r. fix. &mmn ( 2 ) ©3 

5 >-r>^ 1 9 fctt, 5fgCD«gfE^ya^^ A^tlS. & _L <Z> » f£ £ MS , 

$30 m-vmmvrcmm^mus m 1 ©WRg-eG®^ (g«2 & 
gs 1 (Dmmw:(Dm 2 (Dmm^uBmmn (b «G«fc d < , i « 

L^U -ft&cD^Mfe^^o $ 1 ©»!KT?G®mff (Gfct2^_b) $1 

$ 1 (Dmm&vm 2 (Dmm-vnBmmn (b sgj: 0 < , i'« 

£: £ |g 3 0 0 (a 1) K:45V>T, 5 ® ^fr £ I^Rt \ZM& b , 

&mm<D h ? >V7»$ i i a (c«2 ^©ft^^dSTo bfe^ox> v — 

Xffi-^-^ 1 8fc»5X.2ft=l 0 ^©««g^dStl-5o *©f20|8KT! 
20 1^3 0 1 (bl) K&^T, 1 M^ff SrSlRT^o :©HiOh7 
laCSlOiCiil^iiiSt. 
$3 lmiZ^^X. ^^cOPfmfr^l^^fcS^-r^^ra^ 1 / 

2Htb> i mmfT*m$i-?z>Mffl%: 1 / 2 h iLfc^^nufssst^ 
%>©t?«^^« m%t<Dmmft*mm\zm$i-?z>mm& 1 /4h t b, 1 

(g^}c^^-r^wr^<i:\ 1 mmff%MW.T2>Mffl£&im%-&Mfflte 1 h 

5 Hjllg-r&oTfc&Vi. 
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/2 HiU iM*ff*W^**2©MI«*l/2Hfc-r*2*»fc' 
^||6U, eibcwmt^-miSTi, ST 2**1 

{CHJiBTSST 2 * 1 F/NOHIW^LV^^* 1 " 
HV^VCtS. dOX**nfcST2ftlHlcn*Ufcirny^CL 

fcfc, ELlfl 5**>*:7-r**»» 0 - 5ms e c^-kfcTS 

*Ut>*7«»*l 0 0ms e c «±fcfc *. 
lfc #i,T, ELiW>t7TO0. 5 m s e cPill 0 0ms 
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c&±3 0ms e c aTKT^*^**- * 5Kff*l/ < tt< *>*7 
«Jlft-3msecKJ:20m8ecRTfct / <*f**. 

fclCblB*Lfc#, AMU 5 2 0»itlt 15CT6tAff«t» 

& ufc^oT, 

t^ffSU^.mttt* N=47?«, 7 5X#AMT?*D, 2 5% 
«lf©JiT^FI«lfc3fe*t-*«)^**l^**- 2 5X©AMfc2 5 

/3%©*»M®3:/ay*r**T*ri#*HW*3T*s. &±m 

mvmz-textimm 

r^ctSftM <M*tHfc£>- cfr^T*>&<, :x— *r--*t^Kn?fx 

SlOfidtn Mi^ilH^tHt>t7LT^<fc^) . NTS 

fct*.tf, #id&fcb> 2, -4, 8fc£-e**. 

0. 2^±0. 9 SAT (NT**tntfl. 2^±9^T) fct5 
*t «C0- 2 5£(±0. 6^T (N"C««fntf 
1. 2 5EA±6£*T) tr*Ili38«ffftL?Vi. 0. 2 0 £ITT * 5 £Kl 
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l»»ftt)07V-.^ 10a±100RT(l'0H«R. 
±1 0 OHzKT) 2K±6 5KT (1 2Hx 

fefcH. .flSKRHUfc (*33H,I3 50fti*Sffl^T) 

h«#*i 7©nawi:. y-x«**i sicPPjnrsmsiE <«ee> 

TfSutlif^frfe^. *3 8Bttt, h^>v>X*lld^ 
g-4 3HTfttK5.>^*l US, ^5 lHT(ib7>.^^ lie 

y-h«^^l 7 b©l F/NCiW^ Vg 1 
ttlF (1FI:|£T5^«^. JHtt»WT?J:W. ) ©SBM©? 

afcDftWTyb interns kiss, m^^^rafc^E i 5 

M^o^AJHW (1H) *. t<Cy-hifH 7 b*V 
gllltTELif 1 5 ****** V>. ^l^^f>*l 
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jet.*. **t5i«o.ft*^ **^tti»wic 

F/N) <#W*K) VglCt*«BttlF/ (K 

/n) ©j«iBftKia*iai*r*fcUfc« s ^niR)fe-r*t)©Trtt^^- 1F 

/ (k/n) o^k^l (l*=k) mmmvxh^^o 

- {i , E Lif i 5 fc«mnn <*m>-jeJiiiJ"*^tfc*ow*5 o « 

L=2tL=3T?tt5O%0»^ ( 3 > h 9 7. b ) 

«±05fcjI0»ltt* EL^fl 5 ilKttffl 1 1 a fcOWfc 

X-fyf^^tL,^®^^^^ 1 1 d£@5« I- HO 

h5>i ;^^lld ftilPtS ££££ D > M 5 0 *:*->:*- 7 *5«*r 
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yo^7ASn& I wWELlf 1 5 iCfiEtl, ELif 1 5 

«t»)tt5. rD&o. mmm h7>-77* 1 1 a^yn^^A^n^c: 

LTh7>^^ llaS'Jtyh (rt7#^) £T 5 Tji^liS 3 2 0 
5 CDii^St^l). CI (Dgg»»735$;£ U ± V hmwi tP?^c 

HI 1 HO|*«AT>J -fey>B»*3liE5l-r*fc«)lCtt, h7>^^ 
1 lbth7>^^^l 1 c & »^ l/T * > =fr 7 *l » T? # S «k 3 fc *l 
)S1-5M^*5. o£ 0> $32 0-r@^t5ct5 h7>^^^ 1 
lbSt>t7«»tsy-b«f»l 1 a (y-hitlWR) , h 
10 7>^^llc St>t7llit'5 7 , -h«fi 11c (y- hm^ 
iEL) fc»Al>.TlHIT*-«J:5l:t5. 1 at^ 

b«^& 1 l c 6 BlcB^T* J; -5 £33l3£bfc 2 o©->7 

h k^7x^ 6 1 *Ctr*.«*J:V». 

15 y- hm^mwRomm®. (*>mmii*7W£*i<om a, y- 
itmm i 6 Keptm^n^^ (em-t^ (S4rb#) ) &*Mi*rft#«fcv>© 

20 V- 1 8 ©*4fcgl&tt/.h2V*;6>e>, ^-M^HWR 

::n^^^"r^7fcie), ~>7 h W^X^ 61ai61b £Offl7jmffi£^ 

25 J/7hV^X^6 1at6 1b©Vgh (^-7^JE) £ R§ f«l — fcl b , 5> 
7 6 1 aOVg 1 (^->«flE) S;y7 hl/^^^ 6 1 bOV 

g 1 (^>«JE) iHiS<T5, 
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s.mssHttu-fey bmmvmmmwm'c&Zo ^^^33@(a) 
m\zv\ h7>^^ i i t> T*fcv ^> 

1 1 a(DHH> ( D ) ifty-h.(G) iTBS'Brhfti 

ECDtt»TbS>3>** 1 1 d^t7tlt^v b^>^X* lib 
*Jt>ttiCtn.tf» 8g»ttflSE I b^h7>^X^l 1 a h 
(G) JH^fcillEns. ^<Dfc®. h7>^X^lla©y-b (G) Ml 

h7>^^^ 1 1 a CD <J t y h VtWi (m^Sifc^te^^^) 

*ffi*«»bfc*«fc<Mi*e**- ^*tK *3 3H (a) ©««TJ4, 
15 n>^>tf 1 9 0SfflC^ t7ty>«SmsnT^5iltfc 
£ «D jj- 7 *fe 3> b 11a ©#14 KlJfc § 

l,fc*bT, Sf§3 30 (a) OiflftMtftJlilCJ: 
0, #®^©n>x>lM 9Cin7>^^l 1 a 3^ 

20 <D~£%> %> o 

fc:}3, 13 30 (a) <DW}ft<DM\Z, h7>^^llb. b^>v> 
25 «»mTEL*fl 5WffU **3>b7* h&<£T2*S3B 

n#***6T?**- £©»«swwtt* ih <i ©o. 
i%£*±i o %^T£-r£- $e>»c^*b<«o. 2% 
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(omm i e (1330 (a) <om\zn 5®m & 

?1 1 a©FW> (D ) ^Hffi^<£Tb, 1330 (a) (ovtm-e 

^3 3® (a) ©^ss^ra^fi<-r j 5>«t\ 1 bmtiitmn, 

ff£3 3 0(a) ©£«l$IWtt, lH^±5HKTfct*tt#«F*t^. 

^3 30 (a) lHtt±5HaT©»HI*^, Sg 3 3 0 

(b) ©tt«lcr*. KI3 3 0 (b) Bb7>^nic> 

213 30 (b) Oftfttt* «ttfc%>«flbfc#, «*^0^9A*ffo 

i aO^-b (G) ^f©ffi[$f^t5©T*l» (R 

fcb, ^D^AHaSt I w^O (A) -C&tLtt* Y7>V7.9 1 1 a 
fcm«££S&3 30 (a) ©«aE*«E$^^tttR*«««FSnfe**t«:* 
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^330 (b) 0«^^5>^ I33B (O \Z®7K?2> 

79 1 ldSt>§tt, Bllb7>^X^l 1 a^6»^D^7^ 
.«Iw(-Ie)tEL»fl6K»UELWl 5***3**. 

^O, iifflh7>^^HH> (D) b (G) (*> 

b<ttv-* <s) (g) 4 6fc-8»K*atn 

«Mfflh7>^^y-b (G) *H***«I2«*> M*5/a-h 

^ 3 2 .5 1 1 b £. 
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Tabs. fe** U-fey iH«fc«*7o^A**"fci'fc* ,j:: 
<Z>Min«. 5HMftrttl/TW^ ^33@ (a) O'Jtyb^ 

Vio fct*tf,-4B*frftW»-Katy ht*Ot**i^ fg 1 ©*¥ 
<l*tt) m^fT (1) (2) (3) (4) SiJtvh* 
^©*2©7k¥£3fc'»IWfc» PI*^ < 3 > (4) (5) (6) 
ftijt?h«iKl/« ssfc#c©*3 ©TkTifeaEHWKl, C5) 

(6). (7) (8) ftU-feyh««Ct«. ^©^4©7K¥^S 
«WKl\W*tf(7) (8) (9)' (10)*'Jt^«ifct*^ 
'5WtI^S$tl5 0 13 30(b), S§3 30 (O 

©IK«J^^fe^3 30 (a) ©^ft^^tl^^UX^JS^nS. 

g fc% 1 «iB©ll***^T*rai*fc**^tt** ! l**T ?1J,fey bttlft 
fcl/T#6,*3 3H (b) (c) ©IftS**bT'bJ;V^i:BVO 

aMr©****^**) T, U-feyM*« < 1 **fT** 
•5 * T? t> * ^ • 
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&f£, y->iW17btMU h5>^?li.d*t>*7» 

5 C i «fc 0 b 7 >$>7*9 1 1 b38U*>*-7«lilStl*. ^~ H 

-fi^Sll 7 b ld^>^-7«J£^^*nt-?> C t fc<k 0 h7>^7^1 1 
d*»*>*7«fl*n*. y-H«M/tl 2 btt, SS3 2 

y_ hitman 1 7 cft**r*. 7 cic^^hee* 

1 1 b £*>£itTigl!iffi hsm^iut'Jtvb 
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:7>5>X* 1 l a*U-fcv bbTV^Wfctt, y-MWUbfctt 

2ia*-T5DATA (ST) /^WXjHM"Tr*»K«r#». fcfc* 
* ST«m*t*DATAt2HllOHHI/^tnit. ft 

«K, STim*T*DATAftBHMCiHM*ttritf. 
5>**1 U««*>lt, I»Jih5>^l 1 aiC^o^ASn 
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-fey h^felfc 5 H £ Vfc.mffiWV&Zo Uizy MHM*^rHfflMfcT« 
h HHA' 1 2 l:X*f5DATA (ST) /* ;P * JW HUT! * » 
fcWCS*. $3 6EIT«y-h F7^A1 2aOST lfft^lZXtl 
f5DATA§ 5 HiPlOfBlHU^^L', 1 7 a £ ffl 

^snauty MfflHS5H«jiwtbft*««' , e*5. u-fey h»iw«, 

|g 3 6 0ii!Jt .KJHJWJ6lJ5lH tlfc ^ .Jfc f>Jt*^fc. £ , £ © U 

— h h'7'f/U 2lcA*t5DATA (ST) /I £ WW?" 3 21 £ 
fg3 4 0CD0K«^tf«, h A* 1 2 ate4>fc< tfc2 ^»<5 

-f«**i 7 hmmm) ^st^^fc. y-h f^-t a* 

,<^.^^350ii3 7@i:^-b F^Al 2 a> 12b 
SfS 3 7@0DOREIK3 7 1 AJ#JD*nTV»« tt*»6!»6*T*5 
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M/S?X*tH8&6 1 a©2#lCHl/^fll^« ! Iti* 
SnTV»*».-**16 (1) oy-HWHcfc*>M«««* 

an, ®*i e (i) #«2ft («ffi> :7n^5A©*«T?**. rawnc, 

0 |16 (2) ©y-bflH»»l 7 afc*>*>«ffi* t 'W**^^ i®^ 1 
6 (2) 0>7>y^H bW>«l^D, Bil6 (2) 

n TW 5Pi; B^i 6 (2) ©y-Ht*«l 7 cfct>W««lii** 
n> 1116 (2) (SEE) ^D^^AO^^T^^c raWffc. 

1^1 6 (3 0y-h«Wl 7 afct>:*->*flE* , tt***U ■*! 6 
(3) )>7>j;x^ll b fcfcO* W*l 6 '(3) SKffrffl h 

^ lla*fJtyh ^£ 0 « 2 Hffl-flfl. 

1 7 a >«ffi#tH***' 7 cfclHMM. * 

>«ffi**ffl*^ns. 

|H*fctf->*»fcfr* (£3 30 (b) ) #^P^9A*« <* 3 
3 0(c)) KL^ff-r**. h^m^H c*h9>W 1 1 b 
J:nftl:*7«lfcft»t» 1330 (b) ©UtyhttiiftoT 
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tuft*- £13 sm\zm-r& : 5tz*\s> h $ ; ?-<Dmmffii&~?&^~z*>^ 

S&39EI (a) izmy*-?* <k 5 fc, hy>^xn lc h ^ > X 
* 1 1 e &*7tfit&\zV. h7>^X^lld &^>^S8Kl-rs. t5 

b -(-G)-*^tt^3 - > Hfc«-rJ:5 I bil^ins. 

^<orctt>. b?>&X* 1 1 a©y- h (G) «ftb'H> (D) *g 

h?>S>X* 1 1 afiU-fey h («8it£fit£fc 
V>ttlR> fcfc*. Bifflh?^^^^ 1 1 bcoy-b (G) ssss^ 

««8fc^n^ A/B h 7>VX9 1 1 a ©y- h (G) 

IiJBh?>^^llbfe'Jt9b«iti5i:*.' 
:0 K7>^^1 la, >9>5?** 1 lbOU-feyhtti («* 

0(a) ©tt«T?tt, 3>5*>1H 9©SfFII:lt *7-fe?r hUffi <tt 
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#tt};f5CTl^5«Eit*5. l/fc^T, £13 90 (a) ©»tt 
ftStEJfc-r*Hi:fcJ:D, #1*(03>7*>*1 9fcttb?>?X^l 1 

fcfc, $39@ (a) 1C*^T1>»3 3® (a) U "fe y b 

ffi#*$<fc*M|6ja<fc£. Lfc^ot, 1390(a) OgttttlRItt 
MfcCr***.****. *lfc*i^*Wfc*^«» SS3 90 (a) © 

*iti*mt*. ihwi oh (i o**m»m> &>Ttrz>z.tt>m 

£Ulr>. *&fcttlHtt±5H«.Tfc*r*ilfc**#£l'*>. 
20MecH±2msecKTtt5i:t* J »*l/'' ) . £©;ifcteJ& 

$33g (a) t>R«IT» : *3^, ^390 (a) (0Ut»;b«lty 
HI3 90 (b) ©««E^D^7A«ffii:*ra«B*a:.t>XfT5»^«, » 
3 9 0 (a) ©U-fey h««3^6* ^390 (b) ©«HE:/n^9Att 

T ^5) „ ^-*D, IS8R (a) **V^tt*3 9BB (a) ©'Jtyh 
ttlfi^S, f 330 (b) fe5Via^3 9i (b) ©M^Oif^Att 

1HR11 OH (1 0tK¥*S£»IW> PiTttS^t 

2 0 ju s e c£A_h2.ms e cKTttS^t^U^T 

z.(DHMifim*>±mmM-h9>&x9 1 



WO 03/023752 



PCT/JP02/09112 



85 

£.3 9 0(a) 1390(b) ©*«fcT*. I39@(b) 

lie s^-^^^fcttiR^**. ^390 (b) mm?**? 

5 7At«Iw5.ffl* (&£V>«©iR) b, I©yo^7A«IIwSS 
M^o^^Affl b7>vX^l 1 a K^-To ^O^n^^A«SiE I 
jSnsi^fc, MA 1 1 b<D?-h (G) *iS^©1ite£ 

io i i b&nm*m3 30(a) ©*««*fcv>tttt#flM»sn& 

S*i**^5, Aff*««*ft*tl^**. IS3 90 (b) T 

15 ttffi) ^&tiffi^a^7ASfr5. bfc^oT, IgoiiSttfc^D^ 
9ASft*l*IW#»WIfc:Jfc&T*b<&5. *<DTctbs b7>i?X^l 
la*SVittb7>^X^U b ©tttt/t5!y*fc«fc*MMa*fc 

i39g| (b) Oi^D^75>m 13 90 (c) fcHa*T* 
20 h7>^Hc, h7>^Mldtt7l, h?>i? 

mm I w (= I e ) SELif 1 5 IZffihs ELlf 1 5 
£.3 90 (c) CRlTfc, K«JK:RW*bfcOTr#'«Bltt*IS-r*. 
£3 3 0, £-3 9BTK9§bfclB»:£5£ XU-tey h*BS&> 
25 h7>^X^lla*5^tth7>^X^Hb tELIfl 5IWS 
SOBr (««35U«nJS:V»**. h7>yX^ 1 1 e <t> * V> h 9 > * 
1 1 dT?ff 3) b, M/8 b5>^^©Fl^^> (D) $S^£ 

y-h (G) ("bKBV-^ (S) Hl^ (G) JBtP, $ 
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h5>S?X^oy- h (G) $&^£^£r 

$3. j^bx, 4>fc< fcfcll 2 <z>»ftm$& 1 ©jftfPftKff 3 feo-e**. 

^#T«75:^o t> b, « 1 (DWjftlZ&tfZmmm h 5 1 l a & 

£V>fcJ:h^>^X* 1 lbtEL^f 1 5 r^^fftfl- HKlfrffi 

> z? 7> & <D Hl^-f > (D) — h (G) SfFIS'>3-ht5^ 

-mtsm ^$5. unit ^sirc7H0h7>^7^n 

^11 a * U -fey htSutlcit), t bTlK»iffi h ? ^ 1 

15 1 bSUty htsii^s^ft^fc* ( ..' 

b felSifrffl h7>5?X^l 1 biELlf 1 5 M£«JIWr*i&Hfc*& 
V>. b&tfoT, t»^Dif7Alb7>?X^aOHH> (D) ffi 

fty-> (g) <%>b< tty-* (s) js^ty- h (g) 

(G) $g^£<a"tT 2*fST* &£^«8Kl&ffl h 7 b (G) 

ffi?Utf7&mh ; 7>i?Z*Knffi. («JE) ^D^^A&fT 512 com 

25 fmfcfr? *>©-e&£. 
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5 iiiff 5. 143 a«mEE^P A©H^^^^^ft5 U -fe y MB 

^4 3 KOliiJ^Tit Jll b 7 >v>X^ 1 1 a -fey 

h 9 1 1 e TO^nxi^, y-bifi 1 7 

e \Z*>mB£&PP$Q-2n2> d £ <fc h7>>?X^ 1 1 ei?t>L, 
10 Ilflh9>^ 1 1 aoy-b (G) K W> (D) m^M 

^ ^ g — h $ ^ ft-, e l 5 t mmm >7>s^x^i 1 at 

©****£&*«)»?•$■■* h7>^^ l 1 d^^$tlTH5. ^.T. m 

-try Mgwj^^^oviTiK^^-r^. 

15 S§4 4 0 ( a ) KEI^"f3 J: "5 h "9 > S^X * 1 1 b , h y > 

^lld*t7ttil:l> h5>5?^^ 1 1 e St>tt»fct*. C» 
Ih7>^^l 1 aOHK> ( D ) ^^t^-h (G-)- *TF»^a 
-b^^t&t), 5 I b « 8S£ # 8!E ft & . -£©£:&> by> 

1 la ©£* — h (G) Ssii^£ F W > (D) ^t^HO — 

Htm 3 9 m-e&BAisft&^tz, HDmnm^izmrnvx. m®\z \>y> 

i?X^lld&t>$t 1 h7>^X^lleSt7Stt, by>v J 
X*l 1 a f£ttsiit£SftbT43< . ^440 (a) ©MSrHUS 

25 

£©h^>> ? X:?l 1 a, h^>> ? ^^l 1 b © U -fey bVtm (MM 
9^^©* 7 -fey b«ffi£#J#L*:#£i£^ffiT&-g>o i44 
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0(a) ©^UTte, 3>f>"iM sroJS^Mfcfc* t7t^Sffi('J 
4® (a) (DWifr&^M-?* £ £fc<fc D , >5 S >1>- 1 9 \Z\* 

ffitfthmUte* $440 (a) © U -fe: s> 1- ©§fe*^M&*< 1"5 K2, 

io ib«****n, a^^i soiTiff* 1 ** 

ffittffltt, 0. (5 aTtt*Jli«»ff* 

L^„ «6CttO. 5 HK± 4 HHTKt* C * bU. ** Wtt, 

2/is ecai4 0 0 ns ecKTttKtWSb^. 
15 £fc, hflt*** 1 7 e «S9gU©liI*ff.©y- 1 7 a 

ici / T«<!:t#ff*bK 7etmm<om 
20 fflvist>©-r*s- i/^ot, na3dffWK:i»«*ti**)©'Trtt&^. 

^B-TSia^fT^ (N) HfMtfr.hL. -£©y- h«#*fc#y- 
25 He (N), b^S^-i^ 17a (N) it*. 1 HWfcljRSnS 

a&g*©iB*fr«> asdffjw (N-i) mmnt^* *©y-hiw*» 

7 e (N-i) , 7 a (N-l) tt*. 

5»BH*ff©^© 1 H«fc»Ran*W*fT*» (N+l) H*ff 
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tu ^(Dtf-hm^mtft*- bm^& 1 7 e (n + d , 

$1 7 a (N+ 1) tt^o 

^ (n - 1 ) HS8f B iT»> m (n - 1 ) mm ft <of— vm^u r 7 a 

(N-l) fcst-^JBEJPWUnSftS ^ <N) ®mfT^y- 
5 1 7 e (N) \Z*>*>nm&WiR'2tl2><> y-bif^l 7 e (N) <h 
f»j»©W*tfO* f -h«*«l 7 a (N-l) tati/a-httM^Efc 

>>>X^ lib ( N — 1 ) *t^->b. V— *ft-*ti& 1 8 (DMEE^mWjm 

b7>v** i i a ( n — i ) ©y- b ( g) JSfctta^ns. HI 
io m (n) m^fr©®^© h7>^^iie (n) &*>v, m 

mm *?>VX9 1 1 a (N)-©y- h CG) -ffiTt H W > (D) *g§ 
^MdS^a- h^n> 8B»JB h7>^nia (N) #Utyh«n 

|g (N-l) HSBM©#C©» (N) J$ra*ete> ft (N) ®^fT©y — 
15 hi^l 7 a (N) K.*>n&&fttoi£tl&t* ® <N + 1) M^fr 
— h«-s§-jg£ l 7 e (N+l) IC t>^->«J£*5BliP$ tfcdio 
t, (N) iSmff CDIS^© h7>"^^^l lb (N) 75^>b. v — 
Xifi l 8 fcBJ2inSttTV>**EJ&*K»« H5>^X^lla (N). 
<D>f-Y ( G ) *B^fc»#&*n*. pmfc* * (N+l) M^frOH 
20 *©K7>^^He (N+l) Mlh7>^73'l l 

a (N+l) ©y-h ( G ) m=Ft y (D) SH^.MtfS'g- 

. n, g&Sjffl 11a (N+l) **U-fcv h^n^c 

KTH«fc, m (N) H»BO*Ol (N+l) MIBTtt. « (N + 
l)H*ff©y-b«#*l 7 a (N+ 1 ) JC^>«JE*^Jn$ns«h, 
25 « (N+ 2) H*ff©y- 7 e (N + 2) Ct)^>iH^ff 

JP^n^c LAJbT, Sg (N+l) ®^fr©®^© 1 
b (N+l) 8 fcWinSnTV>**EE*UB» 

i)s 7 >^^iia (N+i) ©y-h (g) iftttasns. 
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mmiz, '(n + 2) mmnommo h?>i?x9 1 1 e <n-+ 2) a* 
mmm v?>v*z 1 1 a <n + 2> o^-b cg) Sftn 

I/O (D) JS^MtfS'a-HSn, Bib ft h5>^^lla (N + 
2 ) U -fe y b £ tl 5 . 

$331 (a) *>H«n!ifc*3&«, (a) ©'J-fe^Wi, 

$g440 (b) (DttJE^n t ZWIM* fc otfr^S^ft^ S£ 

10 4 4® (a) OUt^WS, ^440 (b) (DmWtf 'P if 9 A1S 

15 t:a§. ^fe, ami 2o»gfeiTt§. 

| 44 @(a) 1440(b) $440(b) 

«h^>S?X* 1 1 b&*->£iir, b7>^7>* 1 1 e, ^>5?X^ 
1 l d£*:7 2i2rfctt1£-Cfc5. I44H (b) ©**tt, «j3E7D^ 

20 t7AttJEE£ffi*b. C©^nif?A*fftIll)lb9>^^ 1 1 a© 
y- h (G) «ffc*ta» (Bib ft 1 a©**- h (G) 

>5 S >1J' 1 9 fc^St**) - *JE7*n^A:#5fc 

;*>&igtefcV>o ftl 30. mi 5Bft20N«WMft2i 

25 **V>tt«Jt©J:3&* W^N/K«/U^ffil(l 
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A£fr5o Ifc^oT, B*©*«ltK:^Dif9ASn**M*«l»»lfc 

$44 @ (b) Oi^n^75>m i440 (c) KEI^f* 

T, SgftJl h^>^X^ 1 1 a^6©^D^7A«^*EL^f 1 5 C 
MVS ELfTl 5S:^^$-fr^>o 

■ Alt; £T> HD^^Ii^^lWI^bT, my}\Zh7>i?*? 1 1 d£ 

Bilh7>?X^ 1 1 aOPH> (D) SS^^-h (G) 
(%>U<ttV~* (S) JB^ty-b CG) *8^* S&fc-KWfc 

*a+ti*mmimb9>i>x**>*-* <g) «HP**tr2**> me 

&±©£«0!|-C«* h7>^X^if 1 1 a (Sgl0©pB3§*l 

5&©*£) *5EL*f 1 5Citfi^ifPt5©^ ^>^X^ 
1 1 d**>*7**Tff'e>. h7>^^ 1 1 d**>*7**.*fc 

z/7hUz?X&6 1 MUSS 1 2 ) ^St**. b*^b, '/7 b 

us>**6 1 rboMc^h^ 
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-*-Jfi s 3N5-£-fe -tf^e-* s » 

— h 1 2 te««7 1 tifi^T^ftUfe^, feb< fciv' 

U n rf<T>>f- hH7^f A'l CI 2 7 1 bt 

i^Bj^-r^o y--* F?-f;tr4*J;tfv-xflr#ii 

id ft § 86 #RST o 

ft^, 4^o?y- M^i i 7 bT^o^ ^tstv^ottJintR 

Jg-T* *>OTttft < . mit$oTfei:^^«t5*Tt,&^. 

OKitm^ci^* 1 ^' #£Hffca*4>ft^^ 7 IJ ****** 
^•TVi. «*DlCt>'»»l»^#^t, j&*TfW»*4 0 1 0*»*«^<ft 
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0**C**#&* 4>&< 2 2 0/B-44*ttJh^D^ftt 

**U<», 2 2 0 / 1 0 = 1 lftlt^n^ftt* 

H4 0 0©§H$S#|-ete* jfe*THi9«*4 Ola, 401b, 401c, 

4 0 1 d 4 0 1 n £J©#, *>n&. (V g 1 ) fcffftlt* *> ^ 

<te^7*ffi (Vgh) £PPJnb, ^D^^itELifl 5-fc«E.n 

fc*. J&4 0 H©5**«*Ctt* 7 b £A£Tttft*4 0 

4 0 1 fc©->a-h^»J4*^Ua:Vi'.-*fc. 7 

b t&ttmmm* o i £#«**&^-r*E ^w$a^^4 

0 1 ^e»y- 1 7 b«!l^BfcBt©^*#Un^@*T/h^^„ b 

fc^oT, j&JTfW»*4 0 1 £K»b*TV>. 

y_M?HAl 2 t'«y- hm^& 1 7 a«i8*Snt^5. ^~ 

^^$n7t#M^© h7>^X^l lb, 1 1 ctt^>UT, V— Xfi 

i 8 cffjn*nfc«* >^>iti 9 

y- bmnmi 7 b\z&mm<D h?>vx* 1 1 a© 

h (G) *f i*«SnT^S. Ifc^oT, ^)TI|jH»4 01l: 
(Vg 1 ) «tffiB4nfci:*. naiE 
L ^fl5 <h©«M&£7^l^ 2»fc*7«£E (Vgh) iflmiBtStl 

y-bF5-f/U2 17a lc W A f «H'*ff 3B^«£E 

(Vg 1) ©3"f ^ >^te 1 Tfc^jt^ O y ^ (lH).l:^»lbTVi5 
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-Ht**l 7 bfcjfc 4 0 l 

fc*s, $3 2Hfc*5V>T, 7 a*&*TfWWIft4 Oil: 

(DS^y- hm^U 17att300ii (16R> 16G.16B) £ 

6 G&zzfmm i 6 Bj^rawffcaiR*n5*-^«*5i*.«tBtft:*. w 

m 1 6 RttV-*«-*» 1 8 R*»6 5*-^ *=« >^>^1 9 Rfc«# 
ill 6 GttV 8 G^Bf-^Sa^tl 9 G 
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K*#&tT. H^l 6B \$V — 7>mmgk 1 8 B;i^7-3'S3>7>1f 
1 9 B izm^i^ti. 

mmi 6R0h7>^^^l Id te^*- H3#*l 1 7 bR 
*IT>»*. jii^l6G©h^>^X^iid h^igl 1 7 

b GtCigMStU ®^ 1 6 B <D h 7>VX? lid \3.*f- Vm^m 1 7 
b BlzmmZtlT^Zo Vfctf-oT, MM l 6ROE LB^l 5R, I 
*i 6 GOELlf 15G, MM 16 BOELlf 1 5 B ttBHBfcrf^ 
t7®|lt5 £ tiiTfS.Oi D , EL^f 15R, ELlf 15G, 
E L^f 1 5 B tt-etl-fn©^- hft-^ilS 1 7 b R, 17bG, 17 b 
B CI £ fcl J; D , jft*TI$WK J*tfl"««! *ffl»J KllWfll RTffiT?* S . 

1 7 a§tSt5^7 h l/v'X^llieSe 1 fc\ — hfl^i&l 7bR$ 
^ST^.v'P' h Ui?X*®&6 1 t, y~ K.flt»17 b GS:^3E-r ^ 
->7h VV7,$rm¥k 6 It, b^SU 17 b B §j!St5y7 h 1/ 

&*3, y — X«-*ti8§i 1 8 fcBf5t*SlECDN|£(DmM£r^b, ELlf 1 
>X >U* 1 9 fc^&tt> 3 >7 J >-y- 1 9 fcmMCD«JEEM £ 

(nmm «* o *><£v>«jbe<i ^Rt2?n5. 1 o 

1^19 l£&iS!}££n&^. 7c£;t#, N = 1 0 tlTt)iil:ELif 
1 5 lZffin%mffit*N= 5 t^S. Lifc^oT, 

Nfg©mM£f£^L, NfglCj*#Jb;fc&£^ te*fJ&f £ttSi££E Lift 
^ 1 5 «n£<fc -5 fc^gfr-r&:£?£-e&£o *> b< «, 0fMM<fc £ 

^fe, ftaffij; d«% ELif i 5 izmwzisTmm&m. 
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^;H:T5i:t0i^fft^£fS4$^, «fc 0****SffKt5 
y-MS**l 7atb7>^^lla©y-h (G) Ml 

(^420 (a) &mm) . ioa>r>ti9b© 

^a^IE^On >5 S >^ 19a Ott© l/50Kil/10 £*TK 
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( S g) t)b<^-h-HH> (gd) ) ®m<Dimu±i 

0«KTtI-r*. *&fclff*Ktt' SG«0 2«K±6iftW 

1 9 a©-*©** (b?>5>** 1 1 aoy-h (G) ^7 
1 1 d©V-X (S) ffi^MK:B*J£SfcttE11bT<b «fcV>. c 
©»^t>.«*fc£W:$fcfcKW^fc«£ra«^&.*.-- 

^#»^«JE5S^ffl®3 >^>"tJ- 1 9 b©^« (§i* c b ( P F) 
ji, *«H**Ml©=i>7 s >'frl 9 aO$i («liC a (p F) 

t-ra) ^ K7>^x^n aoen-^w 

**njg©6 7**-i$> ©y-h (g) sftsvwsisiitois 

nt©^-h < g ) Jg^mffiv b*tsits. ^ne©p««> 

Ca /(2 0 0 Cb) ^ |Vw-Vbl ^ Ca/(8C-b) 
©&#£«££-&*- fc**«P*UV>- fc*3, I Vw-Vb I ttt. K 

Ca/(100Cb) ^ | Vw-Vb I ^ Ca/ClOCb) 

1 b©V-X-^-b (SGfeK^-b- h w-r > (GD) ) 
fe ^tfe5 0 fttAtf, JH4 2II3 (b) 
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Wl7a*fcttl7bth5>^Ml a©y- b (G) **Wfc 

4 i©«JE^o^^ACD«*K:*oTW:, 1 7 c fcSKlft 

mh ^ > cj^^ i i ft0 y-h (G) *^MfcSfe#ftl*«ffi»fe»©3 
>^>tM 9 c *«Mfc*-fcttE1fr*. £fc> X-f7?>^b7>^^ 
*1 lcttbUW-Htt-t^*. 8fe#ftW-«flE»£H«>3 3'5 f > 
f!9cttb9>^l lc®FH> (D) SS^ (^>tl 9 

JBE38£J8©3 >^>1J- 1 9ctth7>^X^lla(0y-h (G) 

9 c«h7>^^ llc©HWV (D) (n 

«^^^ffl©3>^>it 1 9 a©^*£Ca tU 

Hiiqsn*««i£<i* (vg i) fcbfc*, aT(o*fr*wt*J:a 

0. 05 (V) ^ (Vgh-Vg 1) X (Cc/Ca) ^ 0. 
8 (V) 

0.1 (V) ^ (Vgh-Vgl) MCc/Ca) ^ 0. 
5 (V) 

2 ^D^7A©iii^^ 1 1 aO^-h (G) 
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g=fc, My^H9>^^Hb' lie 
r/6MmT*Ut5!:iW. :n«wat<n:tt«» 

ifc£r2:lE*-t20:l t % * JfctffljS 2 5 . £ l> < 

W:L©tt*:3:lEJUilO: 1 IZt Z> .t £ & «fc ^ . 

^-^^jE^a&sfc*^**- ^ofe*, el^i 5<Dmmmh7> 
W ii a ©y-h ( g ) ^^ic^P^^A-r^mffi c««) 

fcfc*^ ROB^©3>f>lM 1 bR£0. 0 2 p 
F t. ifcl^v (G * B cdH^) oa^llbG/lib 

B £0. 0 2 5 pFiti.Sfc.R'Oi*®- 3 ^^ 1 1 bR*0. 
0 2 p F fcbfcJMN G0l^©3>f>tl IbGtO. 03pFt 
b, B©**©^^* 1 lbBS 0.0 2 5 pFtfUi-T^. 
. 0<k ^ : , r, g, B(D®m^i:icn>x>^l 1 b®§l*^$ 
t5ut©J:0t7ty h©!§K»jttiffi£R, G.. B ^Titllt?) - £ 
^ t5c b&tfoT, 6R. G, BCS^V'^^^^^ 
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3>r>iti9b&R, g, b ©®*T?3£ft;"rs n t \zmfe-t2> t> 

It R<Dmm(Da >x>it 1 1 a R * 1 . OpFiilfci^^ G 

©Pi^(?53>^>-tl-l 1 aGt 1. 2 pFtl/> B0i^(Da>f >f 
1 1 a B * 0 . 9pFtt5fti*?*5. ^©Nf, ^ffettffl3>f> 
■fr 1 9 b<JD**tt. R, G, BT*10ltt5 o l/fc*«?T, *58K 
10 ##ffl<0 3 19a <h^#i£tt«JEfg£#£>3 >^r>-tf- 1 9 

b£<2^*J££, R, G, B(Dmm<Dot>. il>fc<£t>10&<i&£»& 
Sitfcfc©-*?**. 7^43. >^>U" 1 9 a St # 

«BE»^03>f>1i-l 9 b t©$it®PI**R, G, Bmm-T:^ 

15 jfc, iiB5o (D&ti-cm&ikrtn&mon >f>u-i 9b©§i§ 

20 — hit ^* 1 7 Ctt$I*J*5fclDT?»5) . dr - Mf # <D 3£ _h 

^O^ilVi (Z> JV—U— h 3&*iiVO H*tfe^«JEE30«/h* < & £ 

£>T&&„ Ifc^T, ^-hh'7-f/U2 i©^ii:ffi^Ii 1 6 
£>^#fettmj£J8 n >^>tf-l9b^:/jN$<-r^>. bm^rB. 

25 "fy^- <D&m\z i o %@s^>fb^'&^c 

£fflCD:3>5 i >1tl9bcD^llJ£T#i^£*'l<£>. bfe^oT, H®cD^E 
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10 & . 

EL ^i 5 ic43^x, n^tai^a <#y-P) iom^m^ie^a 

15 i^l^t'JT^^^^tS. 

»«ffi©-fc#*»< !ita»»5n-cn4. z.n*m<rz&\z, 

25 IS 4 5 0!t i;H7XiffVmtELlfl 5 0»ftE.O«ft* 

T**. ^4 50ttELlfl BC»tt*«»MMl 0 0 A/¥2; 

*&4 50Oi^!H litfE^gS 0-1 0 OA 
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0 0 A/^Jj * — &-<nnffi<D®1}\lVfcm<Dffi¥n]3E.&8 (V) tb, 

&&i$m 2 5oonwi:*^x, mmmm ioo a/¥#*-^-<z>« 
ftcoHiinufcW^flB^mffi^i o (v) t-rtitt. *s^«jEJtfa v i o 

/8 = 1. 25T*5. 

m t i ©atfcat-rsfcteai^fcffiv oo^t^s, ft e o h z 

(£ < 6 0 H z fcUBfettft^tf) T, 2£AM TX«JBEVm&ff Jn bfc 

B#raa*i/2 t 1 = 0. 5-c&s. £fc> Mja^pf^ 

o PtfyiK&^T, msfs^S ioo A/¥#* — Win UfcP# 
(D^mB. (£te$&^«BE) #*8 (V) tl, l;H77«EVm*8 
(V) .frtl^, I f /H T7.HJBE X til/ (^l&^^mjBEX t 2) 
= 1-8 (V) XO. 51/(8 (V) XO. 5 ) = 1 . Ot^S. 
^4 5 miz j;n«, I i£AW TXttflEX t l I / (5£*&$Si^mi£X t 

2) *ti. o &,±-vm^n&it(Dmitnf3i< &s (^^©^^^^^e 

nrv^o I iAMTxtEx til/ (tl&SftEx t 2) 

#1. 7 5^±T?^^ttEEit«ifjo-r^Mr&itc^§. bfcat-p-c, I as 

til/ (^*&^^«ffx t 2) »1. 0£A±{ci-SJ: 
3fc£/W7*«ffiVm©*#S45«ktfBlin«*Mtt t 1 (<bU< «t2, 
i5V)» t lit 2 £CDJfc*) ^ftttSti^. JSF£b< 
I^AMTXlffiXt 1 I / OI^SEX t 2) tel. 7 5£ATtC 
£££5 Cffl/W TXttJEVmO^^^&itfWinPt Fill it t 1 & £ £ 
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>^;VA) CDE L Jfc^ 1 5 <D^^@J3£t>iSi < & £ . 

^ 2 o o a/¥#;*-* — ©msit^^inbfcPf ©$iS^^ffi"e&5o ^ 

A ^ - 37 — ©MSJ^&^l • 

^ttO^^*^Srfr5^^«> S«liaT*-D, PgfPliS^ £ff 5 . b&# 
#ga!BI»©*#fll"C«» 1 0 0 A/^^-^-©«'«i) 

0. 2fgT&<3. 

JEX t 1 I / (^*&^^«ffix t 2) ttO. 2^JhfC-TS<fc'5fciS»n-1' 
7X«jEEVm©*#SS J: t 1 < *> b < tt t 2 , **<r»l* 

tut2 £®Jfc^fc£) $?£b< tt, I 52 

;H77tffX til/ (^te^HJEEX t 2) ttl . 75X0. 2 = 
0. 3 5KTlca:*J:5lc3J!^^5 ,r ^«ffiVm©****J:^Willl*n 
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-D&V* S£4 5 S©1ft «l ( I I/H77iSXt 1 I / 

xt i | / (^^^^«ffix t 2) rt*o. 2 & Q<b*% <teZ£.5\z, 
S£A-f 7**jEEVmS»r£l$l» t 1 ffJpTS.J:'5tcT*. I i£A 

-f 7 7. fll££ X t 1 IV (^*&«^mj£X t 2) ©IWf<SoTfe, 

HJBEX til/ (fcteSg^ftJEx t 2) 0**«1 . 7 5 «T4iMt5 
£*T, * ^ BJ © I 7 7 O ^ T li ^ 

&A^7*S§K»©®^=li^~?^ 364 7 HfcH*rs«fc5fc. ^> 
-^X^l lg^N^^^^t-Sofc^A^ P^* >*;WT?%>£V>. 

^4 7jTlt ^-h«£fcf|j!l^i&4 7 3 K WiPl" 5 ^BE £i£ AW 7 X 
||47 i\z&lJQVT^Z>mi££V*>M<?Z>Zt\Z&K). hz?>i?X* 
1 1 g (N) #*>L, ELffl 5 07;-FSSK:lM77«ffi 
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kHJEtfO (V) tt«»vy-Httt«M4 7 3 ©«tt*0 (V) 
SA± (*?£U<te2 (V) KJi) IC-TSo fr*, tOttttVsgtt 
S„ Z.<Dftn-C. «M7^14 7 1 OifiSI/HT^iffVm (0 
(V) PJIT, jff£b<teVk«fcD - 5 (V) &Jt/h*'v>*J£) C.tSt, 

b^^^x^i i g (n) **>b, ELjUfiBOTz-Pfc* asn 
mwmi 7 3©mjEE <o*o, h?>^n xoy-h <g> «^ 

12C B, b H5-f A* 1 2 a h»f^b. bW> 

tt±Oli*»T?^ b?>^llgO)'-l' (G) 

«M7^«4 7 1 Otfi^^^tS^^ EL^^l 5 
|llAW77SEVra$Mt5^i:^T-f 5. UfctfoT, 1/W7 

h (G) JgftV-X (S) JH^MfcWJin.$ns«BE*««-C*S. £ 
©Cite. h7>J?7^H g^P^t^^KO*^*^*** 

fc^WKfrS bfe^oT> h 7 >^nid^>bT 

^4 7 3 cHUo-rntf *vi. mi ?ht», 

7bi:b7>^X^H d^itfh7>^^ l l go^-b <G) * 
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yVX* 1 lgBNft>*K**fc»' 7 *• 

-MUfc^T (1) (2) ■*ff**UTV**. R 

5 (1) fctt, JHW*tfBfc*b," (2) 

(1) #NW*frB*7*l^ (2) *JN+im*ffe*»-t-fc#*"Cb 

" g © h * * j& ic-*- wr-feia-ffl * * *> * • 

JUl**^©*'-!****! 7 a (1) fc*>«£E (Vg 1) 
H0*nTV>**K:tt, Jiiw*frB©y-K«*»l 7 b (l) . 
ym& (vgh) dtWJnsn*. ^£9, i id»t7T? 

I/H7XI4 7 1 (1) Kltt. Vslfff (b9>^H8*« 

Hi*, y-m*«i 7bct7«ffi (vgh) ^HUn*nfc«, 

20 SHIS (1HO 1 /2 0 0Pi±OiF^ fcfctt^ 0. 5 a s e c) 

B i) ifiwuaisnzm&mrx (ihoi/2 o ok±o»», 

25 £/c#>T&£o 

7 b (2) K*>«E««HUB*n«. y-i>^i7bi:^ 
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>«EE (Vgl) #SUH3*U. 1 1 d#t>U» ELfjt 

fl5i: 1 1 a*6t»«««nEL*Tl S#»#T*. 

£ fc> ^/H7Xi4 7 1(1) fc»4*7«£E (V s h) tfWinSnT. 
^lPi^fT (1) ©ELlfl 5fc»3B/W7^«ffi#«ailll*nft^J: 
3- * 2 -f 7**4 7 1(2) fcteVs 1 «E (& 

Itfet^tSut^TfS^ttti^^^^o 

ft 5 00ft, %u>b $7-<Dwm&f&-?&%o h?>vx* i i c 

f«il«?^^= *-)*«** 1 7 a 1 \z*>mBL*W1to-?Z>^ 

MJ8h5>^^l ia©FK>(D)-^KG) 
j|^Mft5/a-h (GDv'a-h) ************* ***** 

b7>VX*i ldlt iiiifl^I^tS 1 H ( l 
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3Hii:ttl«, 3H»fcb9>^^lU#*>U b*>S>X* 
1 i a <Z>y- b ( G) Jgf tHV'f > (D) S^'>3-^n5. -£ 

i i gas^-^-r 

20 h7>^^lld (1 
«©»«**<•*"■&&»****. ^>£S> *«HHfcEL**\l 5 fc* 

25 comb, *»«oN*/t*^'ii 
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^nb, i i c t*>***) * y-x fma i c (fl 

-G-NDiff) ^ffiTjUTSBIfrffl Y?>*J*9 1 1 a©P'M>tf 
(D) fcBJjBTS. HOtti-Cb5>^^ 1 1 d L 
© 7 7-H«ffcV0«ffi#9»Sh5TB«f^ E L 1 5©*V 
-HVkCVOtEC^U, - 5—15 (V) (£ V>«EE Vm«E & BJ 
ijq-rn^EL^^l 5 ic«/t-f T^«£E«*ffJn*h*. Vdd« 
EfeVOSffiOO — 5 (V) iS^mffi^fPJnTS^ifciD, b ^ 

« je * e l i 5 k: m Jnf s c t # s - 

l^^i 5 izffifevmm (^Dy7Asnfc**s»tJii^ti!i^. 
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T 5 £ 

y >V7.9 1 1 b#»#*-f j»f>WC*'0v h^>v>X^ 1 1 a 

(^>f 1 1 g*SBI (M) ITV»S. 

|g 5 1 ®(3DH^a^T?«^ ELJUf 1 5t»ft»tt» V — 

i i a ©y- h (o m^icffiautfi.** 

t^5i)ST?j&D, WMfcWjfc. 'JtyMfl> ^d^ASitf^ Sift 

7K¥iag!ffi4§- (hd) ajsjutftfea*****-*- 

7 b lC^->«ffi^WfiO$tL. h 9>5?X* 1 1 g^>1"5. y 
- h«-9«ll 7 a Ct>^->mJBE^HJJO$n, 1 ctf*> 

^ T> 3>f>tl9b©a ^-^tCttV d d «JE*^Sn £ *15 £ t ft 
5. SK»ffl h7>^n i.a»t>U ELif l 5 Id 

lA^i^^tiS. £©HS?£k:J;DIK»jfll h^>^^^ 1 1 a© F V 

insn, h7>^^^ i i edit7ts. y-hm^mi 7 cic 
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0 %Sk±9 0 %&T<DMffi£?Z>Z£&&'£l>^. t>b<tt* 20 u s 
ecPjlHO^se c UT<D B#W tt 2> d t ^ =» > 

^>+hl9b (Cb) ^>fH19a (Ca) ©M®tt*«, C 
b:Ca-6:l"ftil: 2KTtf5^^^ i « 

3>X* 1 1 aO^-h ( G) «f-fcFW> (D) •^Mtffa-b* 
tl-Sc Ifc^oT, 1 1 aO^-h (G) ^ 

-< > (d) m*nmifi*i'<t*Q* h7>^nuttt7t^« 

^ 3-7^*, (Ut7 h«JE) ^ft»Stitv»5Cil:&«. 

h7>>>X* 1 1 b^7t So Sfcfci, Td© 

^H, DATAiE^HOSnS. b^c^oT, i&ftffl b ^ > * * 1 
la ®y-h (G) DATA«E + t7t9 b«E < U -fe y 

?>5>X* 1 1 c tt*7«ttfctt0, IBl&ffl h7>^^ 1 1 ateV- 
M«»an«. df- 7bfctt, Mfc*CT*>tiE 
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yv7,z i i a<Dmi&nmmj£ i*y-tv vnm. u-ty b«£> 

^©fefe, CO U -fey Hff««b7>^^ 1 1 acy- h 
(G)*^lcHlilD*nTV>*l*««,« , b*Vi|l*»ttlRT** - b^b, 

f;M7XiffiVmi£ELif 1 5 £ in t" £ # £ fciU 
^11 a#*:*:7 <*-£&&^&5. h7>^^l 1 a£*7£-frS£: 
fcfctt, h7>^^lUOVd d«^t.y- h (G) tt^WfcS'a 
-htn«<kVi„ C©i^l^^TS, ftl:*5'3HSlVJT»l!8*t 

£ fc> y-xm^mi 8lCVdd«JBE*fc;tth7>^X^l 1 a £:<^ 
:7 s -frsHEE Septra b . h 7 >'?7^i ib*t>a*TK7>^^ 

1 1 a©y- h ( G ) «^KlEPtn£-&T £ © ft EE £ D 

g) ) . h7>^X^l 1 g ELlf 1 5 \Z& 

$5 lH©il**J«^*tt*Uty hfftt ico V> Tift BJ£T5 
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>^x* i i c®y-b (g) ffiTizmmzntctf- hm^mi i ai* 
ximmm 1 6bcjtyMib9>^ii b©y- h <g) 

t>*«*nTV>*. N*fc, 1B*1 6 b0b7>^^ i i c-oy-b 
(G) *^IC*«*nfcy-h#^»l 7 alMill 6 cOU-fey 

lbO^-K (G) lft»*StlTV^. 
t fc ^t 0 T, ®mi 6 afi)h7^^1 1 c©y-b (G) *HF>IC 
ftttStlfcy-h«^*l 7 atC^>«ffi^Enin-r^>i:. IB* 1 6 && . 

1 lb*t>U IB* 1 6 bOMI 1 a ** u 

-fey w«te, ■*! 6 b©h^>>?x^ i i c©y-h 

-(G) JHPfcMStlfc**- >*§«.! 7 a{-^>«ffiSr©in-rS 
®^ 1 6 b«^n^ 7 A^I^^HIl, *§*IB*1 6 c ©U 
tyK«h?>^^H b ill6c ©mtb/fl 

* 1 l a^U-fey FttiiS;'*. tfc^oT, #*fcltt«y-MW«l*' 

«ffi^HUn*nTVi*t"r*. 1*16 a<DY-M9#*l 7 

a fc: * 3 *u A&©iB* 1 6 17afct7i 
ffi^PPHPSnTV^fcf*. 7bl«ll 6 a, 

1 6 b\z\**7mmtfftinzK> a*i 6 c i 6 d khz* 

d©««n?tt, ®*1 6 attSffyo^7AW*M< H*l 6 
btt'Jtyh«lT?#^ H*l 6 c^D^5Aii!iS©^iT 

1H«, «fl«y-M*.9-f/Xl 2<D^7hVWH»6 11*1©^ 
Mv bz^y hUf'6 3l(b) ©#&!£&*. ^530 (b) 
W*l 6 a tt^n^f 9 6 btt 
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t. u niffi^g & z> 
(g) ffi^iz&mznittf-bm^mi 7 amin ebout? 

-MB h^>>?** 1 1 eOD^-b (G)a?lc8I$nTI/^.^tl:> 
MiH 1 6 b CD h 7 >v ? X^ lib — h (G) ji^lcSHBStlfcy — 
US-** 17a l6cC'JtyMh7>^^l leO 

h (G) Slffcfttt^nT^S. 
Lfe^oT, H* 1 6 a <D h 9 > a JK9 lib b (G) JB^fc 

SttStlfc**— hM» 1 7 a (C^-> < BJE^EP»'r^> m^l 6 ajfr* 
«JBE^D ^9 AtfcSl££:£> £ £ fclC ^^1®^ 1 6b©'Jt7>fflh7 
>>>X^1 1 e#*:*>b> ©311 6 b0lftffl h^>> ? X^ i l a#U 
•fey h#cS8£&£. E«C mm 16b©h7>^^ll b©^- b 

(G) *fi:»«sn&y-hifii 7 a fc*>*B£*WJn-r* t, 

g|16 bW^n^7A«It^:5tifel:. ^HfclS^ 16c©U 
t^MF7 lie 2>*:*->L\ 16c Oilffl h 5 

? i i a *t'jt7 btit&s. Lfe*t 0 T, ®%izM&>f- vmn^s 

$ SfczfeKKW-TS. Jfl550 (a) ©«J:5 fc^- hftS 1 7 
a fcl^-^mJET^EPJnSn, -ft&co®^ 1 6 ©y— h^^i I 7 a tc^"7« 
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1 1 S fe*7®inT~&z>frz> 0 

-^*»Hfyh^7H/v»55B (b) <Z)#«8tfc*» 1550 (b) 

b^a«i, i^i 6 -cttu-tv b&m. mmi & m?**?**- 
•KM****?** ■ *©«»»-h?>3>** i i 

8®«tt**fes 

& * . 

#a*^ja©w«». @^^«j©^^«^<^ «ffi^«i^*>^^^ s ^ 

* #*& -5 . b # o T , * 3§ w » , « BE « n fc *> 5i m r £ - £ * * • 

ItK^^SSSK (1H) f*n?y-hffi^&l 7alc^D 
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>^^llbi±tfllc friz, T J - FtffV 

d d it) h ^ > X ^ 1 1 a^i^V-7f f Hi 8$iLTV-7 
H A* 1 4 fc«»E I w C/D^7 A««fc I w) £§l Z<D 

5 7^1UCHW >«ll:MT5y- htEffl^ns. 

*^JESE», ^140, 1170, ^191, 2 4m. ^3 7i, fg 

5 3 mtz z <d mm it t*&2>. ^vm. /^*)i<ffij&\ztt 

80, ^90, 11 01, 1110, 12 71, JB 4*0 BK I 4 1 El, 
S§4 8 EI©1?l5i&£T&5. 

1 7al;iDF7>y^n lb, 1 1 c £#£»tfcfi!£: 
15 I, VddJ:t)3>r>tl9 cd«^ Crfcfc>"&ft!lfl?«EE) {cJfoCfcm 
Jl*ih7>-/X^ 1 1 a ^^llfflf 1 5 IZffitl&o 

y-Xff§SSll 8 O r¥ St ^ * 6 4 1 £ h ^ > X ^ 1 1 a © y — 7. 

- h i/'f > ( s - d) Mttttoafcj; o y-xifi i 8 \zmnzmm 

* iZ&fc-f & * *r<Dtzi?>. ^i^i 6 4 1 ©^li^^ftl^ 
20 1 3fc¥5fe**flW ( 1 H) ^lfcmj5lE^0f3t©ffl^T^^U 

ttvid y — i 8 \zffinz>mffi&fri£ < (&mmiz) 

fcZlZ-Dtl. b?>z?X? 1 1 aOy — X — HI/-f > (S-D) ^JStrE 

«*3ftt/hS < ^SSf, 3fc ft; Km#|BJ 

>y*7^i i a y — *fs-9-m i 8 nwrn^m 6 4 

25 i <fc «/twrv — xfi-^sa 1 8 tcgg-rmsiE^ 1 u a\z& 

fctZOlZ 5 0 u ®frfr%> <D\Ztt L, 1 0 n A (£ I£ { T <Z> f£ & 2 5 0 

y - * <§-^ 8£ 1 8 m «e n * * ssffi « v d d a> e> h ^ > 7, * 1 1 a 
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fcrflvbT, «**y-X«**l 8fc«»b, ?«^«64 

h«tt*y-*«*» 1 8 ©MM fcB»««©«te 
E»ft«riH?>^^^ 1 1 a<DV-^-Fl/^> (S-D) F^jgm 

#*fc*sv>. bfcd^r, y-xflr#»i 8fcHUn-rft«ffi 
ic«t**fls — fcifci^ i ~ 3 ^gmits 

fib, BfjS©«***y-X#**l 8t*tft»OV-X«Ettb 

m 6 3 4»u -€-cD««E*«y-^##» i 8 Kffi^stu y-x 
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f ffi ^4t5. «fl=»£*6 8 1*6©^t-^ 
f) 6 3 6 ft^UTV-^«*»l-8lCffl*T*«*^fe«** nT ^ 

So 

fc*ff*bVi. R, G, BTfELKlflBmWIff^^^ 

R, G, B1!Mh?>^^ 1 1 acDW/Lit, h9>***D- 
^X^SS^T^aH« R. G, BT^Uft-m£^^ 

£«]Efg£g&6 3 1 K43^T5§£2ii:, pgi!5r-^ffi^S2*l6 3 3 ©Pi 

HQ (1H) rtTf«BEEP;!JO£&ae><Z>0. 2-3M^ff^, ^ © ^ « SSE iU 
*tf5fc»fc. M^BIS H?^ : OBI**) 1 2tl*¥tl 
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3-6©»a«MKtt*»a*»fc'r*e5*«a*bVi. me 50© 

730111 tK^F^^^F^I^^©^^ ^63 6, 6 3 7 ©Ib^^^-T. 

(1H) ©*ft»fcJ»«ffiftBltD*r*!lfc'T'«Mil (MUE 

y--^M*<D«*tt*-»»ilA-»*-*l»flBt*flSr«. y 

«w*«»i»«a-*i»«b t*fc-r*. M-fiiiaBfcjfc^ phha-i© 
to s § £ £ • 

^0fc*fc^'Jf t-'^^-f '^6 3 6 © «J» ft ff 5 «£E ffi * iW W 
6 3 2 \Z.mm7-? 1 3 PStSS^-* 1 SOifcJSBT, « 

EOSJR^U^* — 6 4Pgm^fr , 5i§'& (Pgf8 0 £1U PgP 6 3 
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3. »pjO©££fc©#lzK¥«»IWI<0'3'6©l~3 u®t£ttn&.ft 
£.B6 3 1 ©^U 5=-^ — 5^«EE* 1 8 ffi # *C £ £ «fc 5 ^Hffiffi # *l 

«6 3 2 ©*!lffl>5f«!&ft«>fttf ^ 2 ©l^'Jf^"'^ 
t-HTii; 0-3 B10*yjft-^«ESV-^fll#i 1 8 Id 31 
WW^-^^Wil 0-3©&Sfc©*l *¥**»«© 5^© 
1 ~ 3 ia#j£W-*JEE»&«-.6 3 1 © ;/U f 1 8 fc-Ui*T? 

*"*-J;5lC«ffiffl*«fi*6 3 2 <DMWJj&&ft&*ltt&^o JinC© 

1*5*3— ^SK* -W^apU DAift^iUtS 5L £ fc«fc 0 M 

^6 5@^e^6 9 0^tt^^^a5©^^©0y^^To n n-cra, m 

|T-^dt4lf yh> 1 6 |@I^©*-&T^BJ«:fT-5 rf>^ #lt©tfyh$: 
Tt>R«te*3BRl«B-C**. fci^H6 If y M 6 4»W (2 6 7j&) ) 
itSJlt^'Cf 5. i6 50-6.7, ff§ 6 9 BKl&^Ttelf y h ©M 

fg 6 8 SlC&UTfcJu "r s J9 tf&mm 6 8 1 ©ATJtf y 

|65 0 ©:&-*§■ 6 5 4 « # & M Sfc ill £ & h 7>v 5 ^^t:^t. 

«git^6 5 4 tdtt-e©^*- hnmizi&crcnm&mti&o isth 

(^-&*SftM) 6 5 4t©Hl:»^f?®K651a-6 
5 1 d J&*S5l*£*l*. 7 s — ^©lf y b (Dl^fc^CTX'f 5 
1 a~ 6 5 1 d fc^*"*"* h ^S^tMf-^ 
tC^D^m^^V-X H7^A' 1 4 ©l*lgPI38l 6 3 8 C[il*$n5. ft 
$15^ 6 3 8 fctt, V-^mnUl 8^»8SnT^5. 316 SH&£ 
tt» «8f£{fi:*7©V~7, F9</tO-**H»l/T(f>*. ITfitfy h £ 
in 7 >i?X^ 6 5 4)iUO, ?fc©-btelf v h Kfc* h ?>i?X** 5 4 
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y Mcttb7>^X^ 6 5 4 '#8-3*11**1*. Mf-^fclSCt^ 

-xi^i 8) <b&s^£n£ h7m^ e 5 4©K#*ftb, *n 

fr^n^o h7>^^ 6 5 5 th7>^n54Wl/>h$7- 

&««*lh5>^^^ 6 5 4£ftE*l&o Bl^^me 5 6 0l**flsS* 
5th7>^^ 6 5 5 *«n*«*#«ft-rsfc». 
tt^Jf}jn#£^b£i*£-£a*^£- ^^^^ 6 5 6 te> ««E 

^^<b*-&* (nits) i%&)&iri\zmfe-rz>*c>-ctete 

$69 m<D aim&Vi 6 9 2 fc*V>T * 

»6 6Hfcl3l*fcU* (V-Xi^l 8) ICftttSti* b9>5>* 
^ 6 5 4 ©SclC* D»W*«*fT5#» f£6 5H^S&*^ 1 
*&0 6 5 4©iE*WiEi« 6 

1 fcitfMWW^SJ^fcU&J&T!**. RT*«£E«6 6 1 te, 

f 6 7g|!^6 5 H©RT3EJ&#t 6 5 6 ©*»t>D C*^7>y6 7 4 
^JEtt tS^t 6 7 2 i:J:Dh7>yX^65 SC*n*M#»»6 

^ i(:<J; f), m^n^aic 6 5 4 fc»cns«»* e * s «fc -5 k 
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f(g 6 8Httb7>?^ 6 8 3©y-h«l£fc.k0l'3»«»6 3 8 

\zffinzmffi*&4KZ&zzL£T*mmm^zft? *>©x'&5o y- b« 

ffil a:l»(l5*-^fcJ:-D«ft-r'*. 9 tb*V* &7 1~ n y**tf 

6 8 1 DT^O^'m-^lcXflSbJlCDfll^jWffcJUtWSe 8 2 & t> 

«65B3^6SB6 8 HT£*snfcl*il &fc«*HJ* HK 6 3 
J: W (1H) ©WIBfcfcBT^y^-S^-f 

£© t#y — h ##»©## 1/ > b 5 7-Sf ^t5 h 9>5>;*^tt 

ifi^iae-r s c tts ^-^©Ji&^^^^^^JKSg-rm^^^ffi-r 

5it ^f§. h 7 >^^ 6 9 5 b*J:^6 9 6 c ©y- 
*6ftO«*tth5>^^ 6 9 5 a^O«i^-C^. 
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6 5 4 b^2^JI, h5>^^ 6 5 4 ctfSmBtVZ. 
h7>S?^^ 6 5 4©W«W« , b7 

tfM***©**^***"** 1 ** r.- g. Btisi:^^ 
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I Bt)5:5. 

1G , 7HB*Iff»4«831*6W^ 7'llRfctt* (R). 
7 1 1 G, 7 1 1 BK*n«lCli (G) v *.(B) fc#*bfc«ffi*« 

#ttO:D^^M^^^ (I d a r k) Sr^ffiT*. ***** ^10©^ 
1 1 aCSil-iff^^^> V-*«*»l 8 K I d a r k«W 

#»ic-r*fc*>* i d a r kje»«m*»®^>^^ l I a 
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G, Btt^'J^t-^t^i^ttS-t^ 5 ' * fc ^ R(D 
*t*, M«0-3©**«^U^ir-^U. G. BttO 

^u^-sn,, g. BttoM©*****"**-**** 1 **'*" 

fro 

i64 ^7 OgCiti^B^ ifctffc******^* 
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f«.*ft h ? >5>X D^- ******* 

h ? fc*n-*«*#w«*** 

j^-?, i7 40t@^tSJ;5(:, «JEEW*Wffl« 6 3 2 fc-f 

f6 3 6 ^iI«tU 7 4 l'GO», Rlilx-* 1 3 «tRM 0 £ 
PRCS J=3fc** ntfJ:V». ^tifc J; D^^^- t^^«E^WJ0-r^ 

Bun*-***, nt££5g£S&6 3-1 11 * 
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£gB 6 3 1 ^ to X h Wi <HT & £ o 

5i t,u<lt^'Jft-^i^«l7K¥^Sin (1H) ©lXKil 
.0 XttTfc-r*Jl t^*b'Vi.. S5Cff*l/<ttlHC2Xa±8 % 
EAT fc"*" S £ £ ifitff- * L- V* o 

ft&fci, Pi#<z>«St (/v;3>Bt, S©H®* tcj£CT, 

-/, Jft -i; (f^ft-^) urn (mm &mwf?z>o mm*'wm 

7 p U^^-> ? «ffi«> PV1, PV2, PV3, PV4$14$ 
mmo (DMOrte, PVllE*V-^i*»l SfcBJJqb, WW 

i#&»«7tt, pv2my-^**n stcsiiob, ww8*>>e> 

Will 6tt, PV4«BE*V-XfiMl 8»C^Unb, WW5 9*>6W 
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mm b ^ >>>*^ 1 i acy-^^s^tt^'C «fc o - 

0. 2&.L2. 0 (V) asfls««&fc«ffit-r* Ci^W. 
b<«, 0. 4&JL1. 2 (V) £fc31i-fc«ffi£-r*C£**«fcV>. 

b> VddSBE^ 5. 5 (V) ttn«, :/U**r-5>«EEtt, 5. 
3 (V) PJIT3. 5 (V) &>±\Z?Z>o S6fc#£b<tofc» ^U^ir- 
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